Objective: To determine the emergent literacy and language effects of a low-intensity literacy promotion program (Let's Read) provided via universal well-child services to parents during the first 4 years of their child's life. Participants: All parents attending their 4-week wellchild appointments in participating centers were invited to take part in the study.
C
HILDREN WHO ARE READ TO more often and earlier in life have better academic and social outcomes at school, 1 which in turn predicttheirfutureworkandlifeoutcomes. 2 Unfortunately,childrenfrompoorerhouseholds are less likely to have environments rich in literacy activities, 3 and school-based data collections demonstrate growing social disparities in primary and secondary school literacy. 4, 5 Longitudinal 6,7 andintervention [8] [9] [10] studies suggest, but have not yet confirmed, that systematized early literacy promotion targeted to disadvantaged children could improve these outcomes.
Recent literature reviews [11] [12] [13] [14] have identified several features of early literacy environmentsthatmostconsistentlypredictbetter outcomes. These reviews suggest that children who achieve at school typically have more books in the home, have parents that reportreadingtothemmorefrequently(usually every day but at least 3 times per week), and begin shared reading at a very early age (usually before 18 months of age). How parents read to children also appears to be important.Thedialogicapproachisachild-adult interactive approach to reading aloud that, compared with other styles, 15 predicts better emergent literacy skills, such as print motivation, vocabulary, print awareness, narrative skills, letter knowledge, and phonologic awareness. 2, 16 If one assumes these relationships to be causal, then interventions that improve the
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quantity and quality of literacy activities in the homes of young children hold great practical appeal, particularly for more disadvantaged children. Therefore, with extraordinary rapidity for a public health intervention, whole-ofcommunity and primary care early literacy promotion programs have been implemented in many countries in the last decade. [17] [18] [19] [20] Despite their substantial costs, particularly when provided to entire populations, evidence of their effectiveness lags behind their implementation.
Several clinic-based intervention studies [21] [22] [23] [24] indicate that literacy promotion activities such as information, modeling of shared reading, and free books can benefit receptive and expressive language, aspects of school readiness, and the frequency of home-based literacy activities in disadvantaged young children, particularly those from ethnic minority groups. Their conclusions are, however, limited by nonrandomized designs 22, 24, 25 and/or small clinic samples (122-205 participants). Follow-up periods have been limited to at most 12 months after intervention, 21, 26, 27 with no trials demonstrating benefit to longer-term emergent or school literacy outcomes.
Evidence regarding more general population-wide book distribution programs is mostly limited to the United Kingdom's Bookstart, with a recent before-and-after evaluation of the national program revealing no effect on reading frequency at a population level, although lowreading families (few times a week or less) increased their daily reading by 30%. 28 We report on the 4-year-old outcomes of Let's Read, a cluster randomized controlled trial of an Australian preliteracy promotion program targeting all children living in relatively disadvantaged neighborhoods (ie, a universal program delivered within a geographically targeted population). We aimed to determine whether a low-intensity, clinic-based literacy promotion program provided during the first 3 1 ⁄2 years of life improves emergent literacy and language outcomes by 4 years of age when provided by nurses from a universal health platform. Interim results did not suggest benefit to parent-reported language at 2 years of age, 29 but we hypothesized a priori that by 4 years of age the intervention group would show better mean scores than the control group on (1) the primary outcomes of child emergent literacy skills (intrasyllabic, phonemic, and sound/ letter knowledge) and language (core, receptive, and expressive) and (2) the secondary outcomes of home literacy environment measures.
METHODS

STUDY DESIGN
The Let's Read cluster randomized controlled trial (ISCRTN 04602902) commenced in March 2006. It took place in 5 of the 31 local government areas comprising greater metropolitan Melbourne (population of 4.1 million in 2010), 30 Australia, selected through a 2-stage random sampling process. In the first stage, Melbourne's local government areas were ranked by mean score on the Socio-Economic Indexes for Areas Index of Disadvantage derived from the 2001 Australian Census data. 31 From those in the most disadvantaged tertile, we selected a convenience sample of 5 areas, each with a birth rate of more than 1000 births per annum. The trial was approved by the Royal Children's Hospital Ethics in Human Research Committee.
STUDY PARTICIPANTS
All newborns in the state of Victoria are allocated a publicly funded local maternal and child health center for well-child care provision during the first 5 years of life, with more than 95% attending the 4-to 8-week-old well-child visit. 32 All nurses were asked to approach all parents of infants attending this visit during a 3-month staggered recruitment period in each of the 5 areas between March 1 and August 31, 2006, excluding only parents thought by the nurse to have insufficient written English proficiency to understand the study materials, which were written at a sixth-grade reading level. Nurses forwarded contact details of interested parents to the research team, who telephoned families to confirm eligibility, and then mailed a consent form and enrollment questionnaire. Parents were considered enrolled on receipt of the signed consent form. Enrolled parents participated until their child's outcome assessment at 4 years of age, unless they asked to be removed from the study.
RANDOMIZATION AND MASKING
Once all participants were recruited, maternal and child health centers (clusters) were stratified by local government areas and randomly allocated to intervention or usual care (control) arms using block randomization with fixed block sizes of 2 after rank ordering the centers by the number of estimated expected eligible families. The initial 74 centers were combined into 65 clusters to avoid nurses who work at more than one center being at both a control and an intervention site. The randomizing statistician was unaware of the identities of the clusters, thus ensuring allocation concealment.
INTERVENTION
Nurses in the intervention arm delivered the Let's Read program at 4 time points during the usual 4-to 8-week, 12-and 18-month, and 3 1 ⁄2-year-old well-child care visits. All intervention nurses attended 2-hour group training sessions run by the research team 5 weeks before each intervention point. Our educational strategies comprised role-play, feedback, and modeling practice, supported by tip sheets and a desk mat acting as a quick trial reference guide and reminder. Figure 1 outlines the time sequence and interventions pictorially. At each time point, intervention nurses were asked to spend approximately 5 minutes delivering, modeling, and discussing the Let's Read literacy promotion messages with the parent. Each intervention family also received a Let's Read takehome pack containing an age-appropriate picture book, book list, and guidance materials designed to enhance literacy acquisition through shared reading activities characterized by interactive reading style, parental verbal responsiveness, and ap- Abbreviations: ALM, Availability of Learning Materials; StimQ-P, StimQ-Parent. a All measures were administered at outcome assessments unless otherwise specified.
propriate book selection. 9, 34 Both the intervention and control group nurses continued to provide their usual care at all key well-child care visits between 0 and 5 years of age.
DATA COLLECTION
Families completed surveys at enrollment and when the study child was 3 to 4 months old (before intervention) and when the child was 1, 2, 3, and 4 years of age. At 4 years, trained research assistants, masked to children's allocation status, conducted direct child outcome assessments and brief assessments of the attending parent's language and literacy. Both parents also completed a short, written, multichoice measure of their own vocabulary. Table 1 details the trial's primary and secondary outcome measures. Baseline equivalence between the 2 groups was assessed by sociodemographic information and study-developed measures of family history of language and literacy difficulties collected at enrollment. This measure was supplemented by direct assessment at 4 years of age of children's nonverbal cognitive ability (not targeted by the intervention) and parent language and literacy skills (Table 1) .
MAIN OUTCOME MEASURES
Potential confounders were parental mental health, measured using the 12-Item Short-Form Health Survey (physical component summary and mental component summary scores) 42 at 3 to 4 months, the child's sex, whether English was the main language spoken at home, the primary caregiver's (usually the mother's) educational level (did not complete school, completed school, or university degree), health care card status, no parent in paid employment, and the local government area. In Australia, families with low incomes (A$798 [US $831] as of August 2012 combined weekly income for a couple with children) are eligible to receive a health care card, giving them access to government cost-supplemented prescription medications, health care, and concessions for housing amenities, transport, and education costs.
PROCESS MEASURES
The intervention was evaluated through feedback provided by parents and intervention maternal and child health nurses. A short evaluation survey regarding intervention utility, satisfaction, and effect was included with the study survey for intervention families at 3 to 4, 12, and 48 months. Intervention nurses provided similar brief written feedback at each time point, with more detailed overall feedback at 4 years. A number of fidelity measures were also instituted, such as nurse attendance at training sessions (where the activities and messages for each time point were reviewed in detail), time spent with family at each visit, and number of Let's Read intervention take-home packs distributed to families.
SAMPLE SIZE
We aimed to detect a 0.35-SD difference between the 2 trial arms for our outcome measures. We assumed an intracluster correlation coefficient for language and literacy outcomes of 0.04 based on the upper bound of the 95% CI for the intracluster 43 and estimated that there would be 16 participating infants in each maternal child health cluster. We calculated that 352 participants and 22 maternal and child health nurse clusters were required in each trial arm for 90% power at the .05 level of significance; this includes 4 clusters that were added to each trial arm to allow for attrition.
STATISTICAL ANALYSIS
The trial arms were analyzed based on the intent-to-treat principle with participants who provided outcome data at 4 years analyzed according to the trial arm to which they were randomized. Comparisons, both unadjusted and adjusted for the listed potential confounders, used random-effects linear regression models estimated using maximum likelihood to allow for the correlation between outcomes of participants from the same cluster. 44 Responses on process measures were summarized using percentages.
RESULTS
Figure 2
shows the flow through the trial. A total of 630 children (66.5% of the 948 expressing interest and assessed for eligibility) were recruited from the 65 participating maternal and child health clusters. Compared with the general community demographic characteristics of the selected local government areas, our study sample had a slightly higher proportion of primary caregivers who had completed high school (79.6% vs 75.5%), were born in Australia (70.7% vs 63.3%), mainly spoke English at home (87.1% vs 68.3%), and had a lower proportion of health care card ownership (20.2% vs 24.5%) ( Table 2) .
A total of 33 maternal and child health clusters were randomized to the control arm (265 families) and 32 to the intervention arm (365 families). The trial arm sizes differ markedly because the number of families estimated before the trial to be eligible within clusters was sometimes highly inaccurate. Table 2 indicates that children in the intervention group were on average slightly older at recruitment, with slightly more boys and Australian-born parents. Retention rates were extremely high ( Figure 2) , with 328 of 365 (89.9%) of the intervention group and 235 of 265 (88.7%) of the control group providing outcome data for the final analyses. Table 3 indicates that, in both unadjusted and adjusted comparisons, the intervention and control arms had similar outcomes at 4 years of age on all primary and secondary outcome measures, with similarly high scores for home literacy environment and practices in both groups. Results were similar when analyses were further adjusted for children's nonverbal cognitive ability.
LITERACY AND LANGUAGE OUTCOMES
PROCESS MEASURES
All of the intervention nurses attended each of the 3 training sessions. During the 4 time points, the nurses reported that, for most visits (69.2%), they spent 2 to 4 minutes delivering the Let's Read messages, with 28.3% of visits requiring 5 to 10 minutes and only 2.4% of visits requiring more than 10 minutes with each family. Overall, 81.6% of intervention parents received at least 3 of the 4 intervention delivery points.
PARENT AND NURSE EVALUATION
There were modest parent ratings of the usefulness of various program elements and overall effect on literacy activities with their children (Table 4) , with less than 50.0% rating the effect as "quite a bit" or "very much" for each activity. However, parents rated highly the program as a whole, with 95.9% saying they would recommend it to others and 81.7% reporting that each additional pack offered their family something different to do with their child.
Of the 20 intervention maternal and child health nurses (63.4%) who completed the feedback survey, 17 felt confident delivering Let's Read and 19 would recommend the program be incorporated into their normal routine practice. Overall, 95.7% thought that Let's Read was ef- 
COMMENT
This multiple-time point literacy promotion program was feasible to administer from a universal primary care platform throughout the first 3 1 ⁄2 years of life in relatively disadvantaged communities and was highly recommended by parents and nurses alike when provided to families through maternal and child health nurses. We found no measurable improvement in emergent literacy and language outcomes or literacy activities at 4 years of age. Home literacy environments were strong in both the control and intervention group families, possibly limiting the literacy and language gains from the lowintensity Let's Read program.
Important methodologic strengths include the trial's randomized design, high uptake by families, and provision by maternal and child health nurses throughout the targeted disadvantaged regions and extremely high retention rate in both arms at 4 years after randomization. Selection bias was prevented by enrolling families before randomization, and contamination was minimized through clustering by maternal and child health centers. 46 The intervention materials were evidence based, easy to deliver, and well understood by nurses and families. Victoria's well-established universal primary care system means that a trusted and well-supported health care professional could perform the intervention through the entire period spanning infancy to preschool. Outcome assessments were conducted by research assistants who were masked to the child's trial allocation status and who were not involved in recruitment.
The trial had some limitations. First, although the intervention was implemented solely within Melbourne's more disadvantaged communities, parent factors, such as their high rates of high school completion and mean reading scores well within the average range, suggest that the families who entered the trial were among the more a Sample size ranged from 214 to 228 in the control arm and 296 to 314 in the intervention arm for the unadjusted analyses and from 199 to 211 in the control arm and 274 to 285 in the intervention arm for adjusted analyses.
b Adjusted for parent mental health, child's sex, whether English was the main language spoken at home, the primary caregiver's (usually the mother's) level of education, health care card status (pensionlike status), no parent in paid employment, and the local government area.
advantaged in their regions. Second, although previous US studies 47 of early literacy promotion were targeted to Latino families, our results may not generalize to parents with no or limited English because we did not have resources to translate the trial's materials or engage interpreters. Study materials were, however, produced at a sixth-grade reading level to increase the likelihood that more families of low English literacy would participate, and a small number of families for whom English was a second language participated successfully. Third, for the small number of intervention families who did not attend one of the specific maternal and child health nurse visits, the intervention was delivered via the telephone, which may not be as effective as face-to-face discussion.
Ultimately, Let's Read was a low-intensity intervention provided by well-child care nurses 4 times in the first 4 years of life to children who, although residing in relatively disadvantaged geographic areas, were themselves not especially disadvantaged. Programs that have demonstrated some effect on language and/or literacy activities, such as Reach Out and Read (a similar but more intensive approach), Home Interaction Program for Parents and Youngsters 19 (a highly targeted preschool home tutoring program), and Little by Little (a clinic-based intervention for families in receipt of the US-based Special Supplemental Nutrition Program for Women, Infants, and Children), 24 typically have 10 to 16 intervention time points and work with much more disadvantaged families. Our trial does not address the question of whether a more intensive intervention, such as Reach Out and Read, would be useful at the population level but suggests that were this to be contemplated it should be rigorously evaluated. We were also not able to address the efficacy of our low-intensity program had it reached a more genuinely disadvantaged group.
Our results suggest that a less intensive, more universal approach to early literacy promotion has no measurable effect on emergent literacy or language outcomes, although it appears to do no harm. However, a more highly targeted program may fail in reach and/or uptake in the absence of a universal literacy promotion platform. Rather than dismiss the need for universal approaches (which we have shown can be feasibly provided through health care settings), health promotion and equity principles 48, 49 suggest it may still be an appropriate platform from which to effectively target population reach, dose, and intensity. The issue of balancing these sorts of opportunity costs against population outcome gains remains a thorny predicament for governments.
The long-term outcomes of this trial indicate that universal low-intensity book distribution and literacy promotion programs are unlikely to provide value for money on their own. Future research could examine how best to reach more disadvantaged families, the minimum intensity that reliably makes a difference (including the threshold of when to distribute free books and hence how best to manage the costs when calculated at a population level), and whether the efficacy of targeted programs increase when provided from a universal platform. 
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